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cflolE] <y#^ ^ o]§ ol-g-*!- aV^^l ofls^ ^ofl ^ o.S, c-flo} 

3 u^^i- ^*Rr #*ih r-flo]E^ a]^7> ^ <^ns\^ ^&°M 
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<3#^ tt^ £j o]S ol-g.*]. y> £ ^ nflasl #*KData out p Ut bu ff er and 
semiconductor memory apparatus using the same} 



£ l£- ^HH 4^ HH^l tH^# ^£^1 ^3.5] ^1^1 : 7 

£ 2^ £ 1^1 _£A]sl ^ ^Bj-^A^ sjs^olrf. 

5L 3-8" £. lofl JE^S} C-HojEi <^#^ t^S] 5\£.5_o)T^. 

<^9] ^SL Jf^^l rfl*V -^S] ^> 
110 : € ^31 °1 120 : S-f t)3.tf 
130 : *IM*1 140 : ^ c)3c| 

150 : ^ ^Ell-^Al 160 : r%o]tf <y#^ 
161 : efl^l 
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£ <?J#3 ^3J] ^ ol» cl-g-^V nflS.^ ^ofl ^ 3-^, 

^ £ o]» oj-g-^ Tifls-s] ^tb 



^l*>7l 4H*M *WBuffer)7> ^-Hl^tf. ole^ ^s) f^fe ^3 ufl£.E) ^ofl 

*1 *fl°l*l *\*\ (Page buffer)^- cflol^ «WData output buffer) 7} $X^. 

eH37 r S)H*1 H^slofl o^ A] ^^Cf. ZLElJl, t).^ ^o]^ ^ ^6\)*\ ^ 

6\] o}*H 3*11 0] ^ B^ofl t-flolE^7> CflolE-1 7^ C]| o] E) S^i^L ^ 

^Al^O.S. o-^l^-^ ^T}. OH, C-flolEi Aljr 

<T 5^. 1"^, ^o]E^ A]^7> feE] ^7>^- ^7>1- Tl^Tfl B\ 

Tg -Bl ^oj-oVs^ ^ojE^ Aljrcq ^oj-o] ^-o^t}. o] ^ Til X^)o)b] ^Jro] ^oj-o] ^-o>^ ig ; 
^IJL^ ^ ^£ 7 > ^ 4=.^ 7} X\^™kY 0>qE)-, ^^HH^ cflolE^ Ali;} 
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ol^j cfl^H, ^. *Ha]sH- cflolBl °J#3 t^s] ^ olf ol-g-*]- ti_V£^l ^lS-el # 

*lfe ^o]Ei ^e>fe dlojEi ^J^} 7R> <^ ^ 5] fe %1 

t^°14 fee] ^^>s] B^l^Eil- ^ ^ 7^<y. ^ di 

o]Ei ^iL7} ^ &<&^ ^O}^ <y^S)<>|5: C^olE^ A)Jro] 5)1^^ ^J^Tfl 

£ ^3 ^Al^cHl 4h 3^ tt]5]fe i^Sf C^°] ^ ^ 

1- i^-^H , ^>q- fee] ^£ sl^^-^-Ei c-flol 

^Jii n}EL}- ^£]fe i^^l ^>uf tHl o] E^ ^1^7]- ^S]fe fee) NMOS H^^E] 

7} ^^-a- -S-^ NMOS H^^l^B-iojcf. 



fe ^3 rcJ-S. C-HojEi ^#55 ^3}fe ^ 2)5-S^-Ei °J a] ^ ^ cfl o] E^ 

^l^^l t4e|- -g-^^H, PMOS B^^liEls]- z\$.<$ ^ NMOS J= ^]^e]-I- ^sKr *fll fee] 
^ *fll fee] ^7}s] #^ ^IJil- Hfl^l^>7l A2 fee] 5£^*>cf. 
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/ 

<ie> -#7HH, 4i^>M- NMOS H 35*1^1- ^-^^^ol oyo] mOS H^^l^^S cfl^l^- 

o] 7^, ^.^ H^fl^l^E^ #Q #7} A>o]oil cflolEi #53 Ajofl 

^ NMOS B 31*1 ^ 7}^}nf . 



<i7> ^Al^ofl tq-^ ai-H^ ^1^3 ^l^r *Hs.b1 iS ^elH^, 5.-*- o^fl^ a] 

soil nl-sf nfls.^ >i o^jojo] ^ 3jflol^^ ^i^s>7l Jfltb S-f cjsclsq-, S-f c}seW O] 

^ ^€ ^olE^# T^J-JO. C-flojE^ S^iLS. ^df^H, t-fl o] E--1 oil o^fl ^5L)^ ^7>7> 7^ 
•y- -^3- NMOS H^l^o] d]]o1e| <^#?4 tHsjl- Jt^-t!:^. 
<is> av 7 ] d] *\ t ^.H^^«y.o] QV^l NMOS S^fi^^Eil- ^3}- NMOS H^l^EiS. A}.g-^- 

^iE Ol 7^-f , 7^<y- ^ NMOS B^l^E^ ^7] #Q ^7} A}o}6\] Dj] o] E-) #^ A] ofl 

^ NMOS H^l^s 7>^*>cf. 

<19> ^ ( ciHEi t^S^ 2^ ^Bl^UjA^lA-l #^5]^r HHE| AjJ^j IX)-E> 

*\ ^7H1 ^^51^ PMOS H^^l^E^, ^El^HflA^lA^ #^£]^ Z\]o]t\ 

°fl *f|l PMOS BSH*1^EH ^S)^ 7-1 ^ NMOS H^^l^E^, 7-1 ^ 

^ NMOS B^^l^E^ ^7\ A\o]6\] c-iHEl ^^_H1^> 1d-&5l^r 
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<20> ol3r>, ^-^-^ 51^^- %Z^s\d\ ^ <£| %^\7\^, %X\ , ZL^uf, 

£r °]*HH 7flA]^^ ^Al^oll *V^£)^ ^ o] C>q ^ ^3. t}<#tt ^ ^ ^€ 

^ 5U°J*|, ^. «]^ 7 > cfo.cH ^#*>^ ^Al^ofl ^ C>qcf. ^1 -g- ^A] 

«fl*r 7flAl7l- 2f*i*K£^ -f^ ^Al-g- 7>^1 *Hl7ti ^3 ^^Tfl 

#n afl^fe 3J<>H, £ ^ ^ ^l*fls]^ 

°> 

<2i> ZLei^, \H=^ #2114=1 ^llS.sl ^7}^ ^o-g. ofl^ s-o} _ a. 1^0) ^a^H nf^ cflo] 

3 ^ o] 5 ol-g-tb nflS.^) ^ * ^rg^ >7 | S ^tf. 

<22> £ l-°r ^ -gAloflofl ttfs. C-fl o] ^ <^#^ &|3t|* ol-g-^ ^S^l *flS.S| ^1 ^ ^P" 

^ ^ ^^l ^1*> «£0]C|-. J£ 2 ^ IE. H 2^ ^El^HjjA^ 

5lS.Ho]cf. £ 3^r £ H £*1^ cflolEl wl^Sl 2lS.£olrf. 

<23> £ i-g. , = ^ 1-21141 ^lS.sl ^elHCllO), S-f cl^cl( 120), 511 

3)^(130), ^ ^El#BflAi(i40), 23^ c]ac)(150) ^ dH^I <3£^ *W 160)1- S.^r 

<24> oj7H, HHs.*g #£114=1 oflS-el ^121 ^efloi(no)^ ^^.el-ol-i-Coi^}, '^oj 

xl'ef nlHef<y^# ^^1 A>olofl 44- 7fl£} nfla.^ 

££-§-)i£. ^^cf. S-f tqscl(l20)fe ^1-f-^H <a3=lfe <HHel|i a]s f^H S-f <Ht=Bfl 
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y 

^* r]3.^t}<^ ^ ^tt *IM*1 ^ ^lJL(X[0:N-l])!-a: IHM^. 

2\)o)x] ^^( 130 )^ r]i=7DUl20Hl 3fl °1 ^1 c1]olB^l-ol ul^^oi 

(BL[0:N-l])^r -g-*fl ^S]^ HH^*^- ^^rf. ^ ^^^(150)^ ^c e fl^ Aljr ^ =g 
^ ^ = 31^-1- tq^^^H wlHH}-^ ^ ^1^(Y[0:N-1])# ^^lTjtf. 
<25> £ 1 ^ £ 2# ti^, ^ ^Bl#^^(i40)^ sIM*] 1^(130 no] 

eKYA[0:N-1]) ^ 3 -23 (150 ^lB^ ^lJl(Y[0:N-L] H ^ 

cflolE|(YB)» #^ ^ ^E|#a]^(i40)^ 3ffl o] ^1 a]3Jl(i30)^ #^ 

^^M, ylH^^ ^^^15l(Y[0:N-l])^ 4^ -S^^ 4^ ^^H 1 ^>(S0 
Sn-DS. ^ ^<^l 4i*KS0 ^1 Sn-l)-§-£ >5d^^l^(Y[0:N-l] HI ^ 

£r^$\7} irl-eH, $]o}x] ^3Kl30HH #^3^r HMb|1:(YA[0:N-1]) # *>v+ 

<26> £ 1 ^ £ 3# ^<sf^ , tl]olEi <^#^ tH^(160)^ ^ ^E)#^A^(i40)<HlAi 

cflolEKYB)!- *UH^, n°}^\ ^(DL)^S ^i^r^Vcf . o]£^V ^ ^3 #sJ|Ai (140)^ dH 
£i(YB)7> ^11 ^1^(11)3}-, Hfl^l(161)# i^nK sfl ^1(161)^ *fl*l ^^S. <£^& 

z\)2 °l^(l2)St\- ^3 £[^(13)5. ^l^-o^, afll ^l^Bidi)^ 4!Jl» efl^l 

<27> ^ ( afl o] ^1 tH3](l30HH €^ (140)1- -f-*fi dH^ ^5^(160)3. 

3H&|(YB)7} ^ ^-t^M (140H1 ^*fl ^$\% 

g-^^-i- ^>^l efl^gs. t-fiojE-KYB)7> ^3^4. °1 ^o1eKYB)7> JsL-f 

-g-^^^ vJroV^l ElfS °d^s]7l nfl^l, cfloiE^ wi^(i60)^ 
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<28> oi^*v ^^o] MH^^r «oM^l ^3H, cflc»iEKYB)7> ^^91 efl'SJitf 

^ efl^s. ^^sjclel-s. ^^HMl ^ 915m, ^\)°}^\ (YB)°fl £]3fl ^3}- 

sjfe 4i^>M- dt*HI NMOS ^^<y- 3=^*1^3. 

<29> ofl§ £ 3<^1 3E*1€ CflojEl A]S(YB)7> *fll <y^Ei(H)S <y^5] 

^11 ^tfWllH NMOS x^<y- NMOS B3]*liEi (N L0W )5. tfl^t}. 

5£tt, *fll tl^BlUM NMOS H^l^Bil- -g-i^ QV<y NMOS H^l^S tfl^fl 

^- ^£ sa^f. ^l^Tfl, NMOS H^^l^Bil- NMOS H^l^ (N L0W )S. ^l^, 

^1JL(YB)7> *>°1 efl^Jitf ^ ^>^1 «M Sits ^^s)c]e|-iE ^^«g- 

NMOS B^*l^Ei(N LO w)7l- ^^^AS ^^cf. afli <£ltHEl(ii)S] 7q£<£ NMOS 
H^^l^Ei(N LOW )7> ^^MS, Bfl*l(161)^ ^&<& NMOS B^^I^eKNlow)* **fl 

3*1 ^(Vss)* #3*1^ «H efl'gS] Als* cflolel e|-oi(DL)o.S 
<so> ^ > cflo]El ^1J:(YB)7> S-f efl^S. 7^<y- NMOS 3= ^l^B] (N L0W )^ -SLHtf 

Hfl7> 5]J1 PM0S HM^B1(P1)7> -g-^-tbtf. sfl*](161)^ PM0S B^UI^eKPD* *«fl 
^ ^(Vcc)^- *>3H^ 3Me] e}oi(DL)^-S. ^^*Vcf. 

<3i> av 7 ]c^ ^o], *fli <ytHEKll)^l NMOS 3=^*1^* NMOS B^^^eKN low ) 

S tfl^^Tiq- ^ ^<y-ol 0V<y NMOS H^^^E^(N LO w)S tfl^*>^, z\)o)b\ a]^(YB)7V sL-f 
3115. S^^tt ^-f afll <?]^E|(I1)^ PM0S H^^l^Ei^ NMOS m€^l^El(N L off)7> ^A|ofl 

^wl §7>* ^ sa^. 4bH, °1* a ^l*>7l ifl*H f NMOS H€*1^(N L0W ) 

3*1 ^(Vss) a}o}6\) ^>(Nl)-g; -M^l^V^Z elHEi -<0^(YB)7> ^^51^ 
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ojH*> ^o^^l ^>(N1)1- Ej-SrA]^ ^£ ojcf. *}7H ( c^cefl^ Aljf 7 } °J ^ ^ ^ oflS-e) # 

1- #^*>7] ol^ol^- cflojE^ #^ A J1S C-HolB] 

7> #33*1 ^^lfe ^ Sfl^7> ^>( N l)o^ A/i£t ^HW^, 

*ni ^tn^cii)^ nmos B^^iiE^(N L0W )i- ^^•g- NM0S B^M^S «*>^M- -g-^ ^^l 

OV-y NMOS B^l^S. ±*} ^7}*Kr «oM* ^ ^4. 



W>Sf £o}, a. t£t$*. ol^aj ^sHr a] 

17} 7># ^33^ i^^j ^o}^ fe E| °^ ^cgo) ^oj- 
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1] 

^$\% ±x}2± cf^o) ^ ± ^ }m . 

^71 ^^q- av 7 | c^o] ^> ^oflA-i J^iM^i °]as)H 

^Jr^ ^slfe ^>M- ^Jl7> <y ^ sl ^ fee] ^>S] NMOS H 



[3^8- 2] 

^ SlS-^Bl <^£]fe cflolE^ Aljioll 4^ ^^H, PMOS B^^l^E^ ^ 

2]- NMOS H^^l^^l- jtf-^ *fll fee} i*>; 3l 

m feel #^ Hfl^i^i ^ ^12 fee) ^*v» i^i-fe cfloiEi <a 

#^ BIB). 



3] 



*ll 1 SEfe 2 %H1 SZ<>H, 



^-71 ^^i^- NMOS H^l^l^B^oi ^E^^oj-ol ovy HH^ ^ 



[^T 1 * 4] 
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NMOS S^^l^E^ ^x) Q% X[o}6\] t-llojEi #^ 



[^t 1 * 5] 

^7} ^}7\ NMOS H^l^ol t\)o)B] <£%^ ^3). 



[^^* 6] 

HlS^Ol AjEH A]Jrofl xtj-el- ^-71 *|H*1 tt^ofl C-fl o] E| ^ o]± *}u|-» 

tHjolE^l £l*fl ^7>7|- 7^«y- ^ HMOS E^^l^Eio] Z\]o]B] o^^^ S^N" 
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7] 

#7l ^&Ht ^ NMOS H^^l^Bi^ «-^^<y-o] 0 V<y «>£^ nj|S.s| . 



[3^8- 8] 

^-71 ^^<y- NMOS H^l^Ei^ ^ ^ Al . ol6 j| t$6\T% X\6\}^- Bj-g-S] 

9] 

*fl 6 %H1 5^1, >^7l Cflo]Bl <g#§J *H^, 

PMOS B^*liE-1 ; 

#7] ^ tE^jjAH^ #^5]^ C-flojE^ AlJrofl ir)-5}- ^-§-5^ PMOS S^^l^B^ 

^1 ^sItt *\&<& ^ NMOS B^M^E] ; 

#71 7-1 NMOS H^*l^Ei<4- ^ #7} A>o]o11 c-HojE^ #BJ ^ 

#7l PMOS H3l*l^ 3^ #7l 7-^°}- H^^l^E^ **fl #M A] 5H- tiV^A] 
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10] 

#71 ^7}7> NMOS S^^l^^l aV£*ll "A 5. 3 
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